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DETAILED ACTION 



Response to Amendment 



1 . In response to the office action from 10/4/2004, the applicant has submitted a request for 
continued examination, filed 10/19/2004, amending Claims 1,11, and 12, while arguing to 
traverse the art rejection based on the limitation regarding a transition probability calculated 
according to transition probability equations utilizing improvement and lowering ratios 
(Amendment, Page 8). The applicant's arguments have been fully considered but are moot with 
respect to the new grounds of rejection in view of Taylor et al (U.S. Patent: 5,175, 798). 



Claim Rejections - 35 USC §103 



2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though.the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-6, 8, and 10-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kamiya et al (U.S. Patent: 6, 1 75, 772) in view of Lund et al ("Adaptive LEGO Robots. A Robot- 
Human View on Robotics "), and further in view of Taylor et al (US. Patent: 5, 1 75, 798). 

With respect to Claim 1, Kamiya discloses: 



A mechanical device, characterized by comprising: 
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Drive means for performing a behavior (drive means and display, Col 10, Lines 44-62); 

Stimulus detection means for detecting a stimulus (Col 4, Lines 6-14); 

Storage means for storing a behavioral model prescribing a behavior (storage means for 
storing user intentions related with emotional models in a model for deciding robot behavior, 
Col 7, Lines 33-46); 

Control means for controlling said drive means based on the behavioral model stored in 
said storage means (behavior decision means for controlling robot functions, Col 8, Lines 51- 
58); 

Changing means for changing the behavioral model based on a predetermined stimulus 
detected by said stimulus detection means (learning and altering behavior based upon user 
interaction, Col 7, Lines 3-25). 

Kamiya does not teach the behavioral model as a probability automaton prescribed by a 
state corresponding to a behavior and transition probability of the state, however Lund recites: 

Behavioral model is a probability automaton prescribed by a state corresponding to a 
behavior and transition probability of the state (robot behavior determined by an internal state 
contained within a behavior set, Page 1021, Behavior Set and Behavior Engine, Fig. 7, and 
probability based behavior, Behavior Set Selector, Page 1021); and 

Changing means changes transition probability in the probability automaton based on the 
detected stimulus (creation of emergent behaviors based on external stimulus, Page 1021, 
Behavior Set, Paragraph 2, and probability based behavior, Behavior Set Selector, Page 1021). 

Kamiya and Lund are analogous art because they are from a similar field of endeavor in 
user interaction with an entertainment robot. Thus, it would have been obvious to a person of 
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ordinary skill in the art, at the time of invention, to combine the use of probabilistic internal 
states in determining robot behavior as taught by Lund with the interactive robot capable of 
detecting user inputs as stimulus to produce, learn, or alter a behavior as taught by Kamiya to 
allow for more adaptive robot behavior, thus allowing for increased realism in robot interaction 
and evolving robot behavior (Lund, Conclusion, Page 1023). 

Although Kamiya in view of Lund teaches changing probability based behavior 
transitions, Kamiya in view of Lund do not suggest that a new transition probability is calculated 
according to transition probability equations, wherein the probability is multiplied by an 
improvement ratio if a stimulus is evaluated as being good and by a lowering ratio if a stimulus 
is evaluated as being negative, however Taylor teaches a training algorithm utilizing behavior 
probability multiplied by a punishment to reward ratio that can be adjusted according to an 
action success or failure (Col. 3, Line 42- Col 4, Line 42). 

Kamiya, Lund, and Taylor are analogous art because they are from a similar field of 
endeavor in robot behavior processing. Thus, it would have been obvious to a person of ordinary 
skill in the art, at the time of invention, to modify the teachings of Kamiya in view of Lund with 
the training algorithm utilizing a behavior probability multiplied by a punishment to reward ratio 
as taught by Taylor in order to provide fast and efficient means for robot behavior reinforcement 
training through the use of the training algorithm (Taylor, Col. 3, Lines 28-41). 

With respect to Claim 2, Kamiya further recites: 

Stimulus is provided by a user (sensing means detecting stimulus from a user, Col. 4, 
Lines 6-14). 

With respect to Claim 3, Kamiya additionally discloses: v 
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Stimulus detection means comprising a pressure sensor detecting pressure provided by 
the user as stimulus (Col 4, Line 8, Fig. 3, Element 4)\ and 

Changing means for changing the behavioral model based on a predetermined stimulus 
detected by the stimulus detection means (evolving robot behavior based upon a tactile user 
input, Col 4, Lines 47-64). 

With respect to Claim 4, Kamiya further recites: 

Stimulus detection means comprising a pressure sensor detecting pressure provided by 
the user as stimulus (Col 4, Line 8, Fig. 3, Element 4)\ and 

Changing means changes the behavioral model based on a size and length of pressure 
detected by a pressure sensor (pressure amount detection, Col 5, Lines 54-58, tactile duration 
detection, Col 5, Lines 38-41. and the generation of emotions for changing robot behavior 
according to tactile data, Col 6, Lines 6-10). 

With respect to Claim 5, Kamiya additionally discloses: 

Stimulus detection means comprises a microphone collecting voice provided by the user 
as the stimulus (Col 4, Lines 36-38, and Fig. 3, Element 8)\ and 

Changing means changes the behavioral model based on the voice collected by the 
microphone (evolving robot behavior based upon an audio user input from a microphone, Col 4, 
Lines 47-64). 

With respect to Claim 6, Kamiya further recites: 

Stimulus detection means further comprises a speech recognition means (voice detection 
unit that analyzes a voice input from the microphone using speech recognition means, Col 5, 
Lines 59-6 5)\ and 
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Changing means changes the behavioral model based on a speech recognition result of 
the voice by the speech recognition means (evolving robot behavior based upon a voice input 
from a microphone, Col 4, Lines 47-64). 

With respect to Claim 8, Kamiya further recites: 

Stimulus detection means further comprises a prosody information detection means 
detecting prosody information about the voice (detecting the tone of a voice input to determine 
user emotion, Col. 4, Lines 10-12); and 

Changing means changes the behavioral model according to the prosody information 
detected by the prosody information detection means (evolving robot behavior based upon user 
emotion data contained in a voice input from a microphone, Col. 4, Lines 47-64). 

With respect to Claim 10, Kamiya teaches the interactive robot capable of detecting user 
voice and tactile inputs as stimulus to produce, learn, or alter a behavior as applied to Claim 1. 
Kamiya does not teach a time lapse as a stimulus for returning to an original state of operation, 
however Lund suggests: 

Changing means restores the behavioral model to an original state depending on a time 
lapse after changing the behavioral model (necessity for sleep behavior returned to from an 
awakened state after a duration of time within a 24 hour cycle, Page 1022, State Variables, 
Paragraph 2). 

Kamiya, Lund, and Taylor are analogous art because they are from a similar field of 
endeavor in robot behavior processing. Thus, it would have been obvious to a person of ordinary 
skill in the art, at the time of invention, to modify the teachings of Kamiya and Taylor with the 
time duration in prescribing a robot behavior as taught by Lund to allow for increased robot 
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realism through the performance of various behaviors at specific durations in time (Lund, 
Conclusion, Page 1023). 

With respect to Claim 11, Kamiya discloses: 

Control step and for controlling drive means to perform a behavior based on a behavioral 
model prescribing a behavior (behavior decision means for controlling robot functions, Col. 8, 
Lines 51-58); 

Stimulus detecting step of detecting a stimulus (Col 4, Lines 6-14); and 

A changing step of changing the behavioral model based on a detected predetermined 
stimulus (learning and altering behavior based upon user interaction, Col. 7, Lines 3-25). 

Kamiya does not teach the behavioral model as a probability automaton prescribed by a 
state corresponding to a behavior and transition probability of the state, however Lund recites: 

Behavioral model is a probability automaton prescribed by a state corresponding to a 
behavior and transition probability of the state (robot behavior determined by an internal state 
contained within a behavior set, Page 1021, Behavior Set and Behavior Engine, Fig. 7, and 
Behavior Set Selector, Page 1021); and 

Changing means changes transition probability in the probability automaton based on the 
detected stimulus (creation of emergent behaviors based on external stimulus, Page 1021, 
Behavior Set, Paragraph 2, and Behavior Set Selector, Page 1021). 

Kamiya and Lund are analogous art because they are from a similar field of endeavor in 
user interaction with an entertainment robot. Thus, it would have been obvious to a person of 
ordinary skill in the art, at the time of invention, to combine the use of probabilistic internal 
states in determining robot behavior as taught by Lund with the interactive robot control method 
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for detecting user inputs as stimulus to produce, learn, or alter a behavior as taught by Kamiya to 
allow for more adaptive robot behavior, thus allowing for increased realism in robot interaction 
and evolving robot behavior (Lund, Conclusion, Page 1023). 

Although Kamiya in view of Lund teaches changing probability based behavior 
transitions, Kamiya in view of Lund do not suggest that a new transition probability is calculated 
according to transition probability equations, wherein the probability is multiplied by an 
improvement ratio if a stimulus is evaluated as being good and by a lowering ratio if a stimulus 
is evaluated as being negative, however Taylor teaches a training algorithm utilizing behavior 
probability multiplied by a punishment to reward ratio that can be adjusted according to an 
action success or failure (Col 3, Line 42- Col 4, Line 42). 

Kamiya, Lund, and Taylor are analogous art because they are from a similar field of 
endeavor in robot behavior processing. Thus, it would have been obvious to a person of ordinary 
skill in the art, at the time of invention, to modify the teachings of Kamiya in view of Lund with 
the training algorithm utilizing a behavior probability multiplied by a punishment to reward ratio 
as taught by Taylor in order to provide fast and efficient means for robot behavior reinforcement 
training through the use of the training algorithm (Taylor, Col 3, Lines 28-41). 

With respect to Claim 12, Kamiya in view of Lund, and further in view of Taylor teaches 
the interactive robot capable of detecting user voice and tactile inputs as stimulus to produce, 
learn, or alter a behavior as applied to Claim 1 1 and program command that controls robot 
operation (Col 2, Line 17). Neither Kamiya, Lund, nor Taylor specifically teaches the use of a 
recording medium containing such a program, however, the examiner takes official notice that it 
would have been obvious to one of ordinary skill in the art at the time of invention, to implement 
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the robot operating program on a CD-ROM or other such recording medium for the purpose of 
pre-preprogramming a robot or allowing a robot to follow a pre-set sequence of behavior by 
inserting a recording medium containing a program into the robot device. 

4. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kamiya et al in 
view of Lund et al, further in view of Taylor et al and yet further in view of Wang et al (U.S. 
Patent: 6,646,541). 

With respect to Claim 7, Kamiya in view of Lund, and further in view of Taylor teaches 
the interactive robot capable of recognizing user voice input as stimulus to produce, learn, or 
alter a behavior as applied to Claim 6 Kamiya in view of Lund, and further in view of Taylor 
does not teach the use of a dictionary in speech recognition of a user input, however Wang 
teaches a user created dictionary that is utilized in recognizing a robot control speech command 
(lexicon, Col 6, Lines 16-65). 

Kamiya, Lund, Taylor, and Wang are analogous art because they are from a similar field 
of endeavor in robot behavior processing. Thus, it would have been obvious to a person of 
ordinary skill in the art, at the time of invention, to combine the use of a dictionary in speech 
recognition as taught by Wang with the interactive robot capable of recognizing user voice input 
as stimulus to produce, learn, or alter a behavior as taught by Kamiya in view of Lund, and 
further in view of Taylor to provide a means, well known to one of ordinary skill in the art, at the 
time of invention, of storing recognized speech commands taught by Kamiya in a dictionary for 
more efficient and user configurable speech recognition in robot interaction. 
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Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: 

Mitchell et al ("Neural Network Controller for Mobile Robot Insect, " 1994)- teaches 
robot success and failure algorithms used in device training. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to James S. Wozniak whose telephone number is (703) 305-8669 
and email is James.Wozniak@uspto.gov. The examiner can normally be reached on Mondays- 
Fridays, 8:30-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Doris To can be reached at (703) 305-4827. The fax/phone number for the 
Technology Center 2600 where this application is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the technology center receptionist whose telephone number is (703) 306- 
0377. 



James S. Wozniak 
3/3/2005 




